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Questions to be explored

*Are intercomparison data from CRAVE and AVE-
WIIF consistent?

*What have we learned from CRAVE regarding the
accuracy of 1n situ water instruments needed for Aura
satellite validation, especially regarding the previously
observed systematic differences between the frost
point hygrometer and 1n situ aircraft instruments?

How do MLS version 1.5 and version 2 compare with
In situ water vapor measurements?
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Water measurements during AVE-WIIF

Harvard Lyman-a

water vapor Pallet 3

ICOS water vapor isotopes

Pallet 2
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Instruments
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What do these and other intercomparison plots tell
us about instrument performance?

H,0 =C(Temperature Pressure, H,O_ .)X
Signal (Temperature, Pressure,H,0 . )

H,0 . = C(Temperature Pressure, H,0O_, +H,0,,,) X
Signal (Temperature, Pressure,(H,0 . +H,0,,,))

C 1s the instrument calibration factor.

H,O_ . 1s the true water vapor mixing ratio

1s the sum of contaminant water vapor from either the
instrument or aircraft.



=
[y

=
[}
m

Water vapor during AVE-WIIF

T T | T T T I T T T T T T T T
. : - : . .
. . . * : :
- :
L P S T . e N S —]
* :




ICOS HQO (ppmv)

a00

450

400

350

300

250

200

150

100

50

Harvard Lyman alpha and ICOS intercomparisons

CRAVE slope= 0.97 .
L ............... ............... ............... ....... PO ............ ;
CRAVE intercept= 0,31 . |

: L B
AVE-WIIF slope= 1.03

AVE-WIF iftercept=  :0.25 4 _ . _
SUUTORRURRR b W N o BFe SUUUUUUUUURORO S EPRPRP SUPPRRRTR -

® CRAVE data
LSCOFT CRAVE data
* AVEWIF data

LSOFT AVE-WIIF data
i i

100 150 200 2480 300 350

Lyman alpha HZO (ppmv)

400 450

500



0.25

o
—
)

0.1

(Lyman alpha-1COS)/Lyman alpha
-

Harvard Lyman alpha and ICOS intercomparison

A - CRAVE data
.................. ........... ....... ..... ..... +  AVE-WIIF data

Lyman alpha HQO (ppmv)



0.5
0.25

-0.25
-0.5

0.5
0251

-0.25
-0.5

0.5
0.25F

{Harvard-JLH)}Harvard

-0.25
-0.5

0.5
0.25

-0.25

05!

T ] ; L ]
PT?..A.V.E.; ..... ST N 0 WP SRS, Sy

H.O (ppmv)



Goal: To compare WB57 water vapor with CFH
during the entire CRAVE mission.

Approach: Adjust JLH to agree with Lyman o during
in situ part of mission (January 30 — February 11),
then use JLH* during the remote part of the mission
(January 14 — January 27) as a surrogate for Lyman a.,

Where JLH*=0.755-JLH+1.1

Comparison: Lyman a and ICOS with CFH during
CRAVE 1n situ and JLH* and ICOS for CRAVE

remote.



Pressure (mbar)

Intercomparison of in situ and CFH during CRAVE in situ: 20060201, 20060209, 20060211
50 ! | ! ! ! ! | | |
—&—|yman alpha| | : : | | |
—+—|COS

100k T ................ ................ ................ ........

—_
n
o

rJ
-
o

250

300

(in situ-fp)iin situ



Intercomparison of in situ and CFH during CRAVE remote: 20060114,20060117,20060119,20060121,20060125
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Intercomparison of in situ and CFH during CRAVE
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Conclusions

*As in AVE-WIIF, the overall agreement between
Harvard water vapor instruments during CRAVE was
very good.

Comparisons between in situ water vapor on the
WBS57 and the CFH 1nstrument illustrate systematic
differences that increase significantly at low water
vapor.

*Missions that provide the opportunity for careful
water intercomparisons continue to be very useful and
need to continue.

[aboratory intercomparisons with low water vapor

mixing ratios need to be carried out to help determine
the conrce of thic dicerenancvy
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The salient points of the operation, calibration, and 1n-
flight validation of the Harvard water vapor are:

- Calibrations are carried out at a range of pressures and water
vapor mixing ratios that are traceable to both the vapor
pressure of water over liquid at room temperature and the
absgption cross section of water vapor at Lyman-a (121.6
nm

In-flight measurements are carried out over a range of flow
velocities (typically 20—-80 m/s) to validate insensitivity to
wall effects.

* AH,0O, measured by fluorescence using the laboratory
cahbratlon 1s cross-checked against AH,O measured by dual
path absorption. This cross-check Vahdates the apphcabﬂlty of
the laboratory calibration to in-flight conditions.

* During recent campaigns, agreement between the Harvard
water vapor and total water instruments (in clear air) validates
the insensitivity of the water vapor laboratory calibration to
the in-flight temperature of the detection axis.
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